We measure the effects of the 1993 French pension reform on health, especially the reform has gradually increased the length of the contribution period required to benefit from a full pension, as well as the number of earnings years taken into account to calculate pension benefits. Most importantly, the reform heterogeneously has affected different cohorts of individuals, creating a quasi-experimental framework. Given that this reform concerned only private sector workers, we use the results of a survey on health ran in 2005 and a difference-in-differences analysis to compare health outcomes between two population samples, one composed of private sector workers and another of public sector workers. The results show significant differences between these two samples in two health measures -perceived health and physical health -but concentrated on less-educated individuals exclusively.
Introduction
The relationship between work and health is a political concern, especially if this link is heterogeneous among the population. It could generate or increase inter and intragenerational health inequalities. Moreover, social security budget may be impacted by workers' health in two possible ways. On the one hand, bad health decreases life expectancy (all things being equal) and thus the number of people who receive a pension, which, in turn, increases the benefits of Social Security. On the other hand, since one constituent of Social Security is the coverage of health spending, social security budget could be deteriorated by workers' health decline.
Facing strong budgetary constraints, governments implemented retirement reforms aiming at reducing costs, by increasing working time. In France, recent studies analyzed the potential role of social security programs incentives on retirement in France (Behaghel et al., 2016; Bozio, 2008 Bozio, , 2011 . Numerous studies are interested in the effect of major pension reforms on retirement, among them the 1993 reform, using econometrics tools and micro-simulation techniques (Mahieu and Blanchet, 2004; Salem et al., 2012; Walraet and Mahieu, 2012) . New stakes have emerged since incentives to work longer may affect older individuals health. However, the relation between work and health is far from obvious. In fact, delaying retirement can entail stress and strain detrimental to health, as confirmed by Ekerdt et al. (1983) . Symmetrically, Bound and Waidmann (2008) find evidence that retirement has a positive, albeit temporary, effect on masculine (but not feminine) health in the United Kingdom. Coe and Lindeboom (2008) show that retirement has a positive effect on subjective measurements of health in the United States. Coe and Zamarro (2011) find a similar effect in Europe using SHARE (Survey of Health, Ageing and Retirement in Europe). Eibich (2015) shows a long-run improvement in health upon retirement in Germany. Caroli et al. (2016) show that health care utilization increases when individuals retire. Brockmann et al. (2009) show that earlier retirement reduces mortality depending on the health status in Germany. Bloemen et al. (2017) , using a temporary decrease in the age of eligibility benefits in the Netherlands, find that early retirement decreases the mortality for men.
Conversely, a number of studies show that retirement has a negative effect on cognitive functioning in the United States and in Europe (Bingley and Martinello, 2013; Bonsang et al., 2012; Mazzonna and Peracchi, 2012; Rohwedder and Willis, 2010) 1 and increases probability of being obese (Godard, 2016) . Bamia et al. (2007) show that early retirement is associated with higher mortality in Greece. Kuhn et al. (2010) find a positive effect of early retirement on the probability of dying before age 67 in Austria. Mazzonna and Peracchi (2017) find evidence of heterogeneous effects of retirement across occupational groups. They find that retirement increases the age-related decline of health and cognitive abilities for most workers, but they also find evidence of an immediate positive effect of retirement for those employed in highly physically demanding jobs. Nevertheless, some studies find no effect of retirement age on mortality: Hernaes et al. (2013) use a series of policy changes in Norway that reduced the retirement age for a part of the population. Hagen (2018) finds no evidence of an increase in retirement age on mortality and health care utilization for Swedish women. Thus, to our knowledge, there is no consensus in the literature as to a predominant effect of an increase of working time on health, or on the causal impact of retirement on health. 2
The main issue to measure the effects of work on health is that reverse causality may conceal the effect of work on health (less healthy people may be inclined to leave employment more easily, whereas healthier people tend to stay on the labor market i.e. "healthy worker effect", which would create a positive correlation between work and health). 3 This creates a selection bias. Lindeboom and Kerkhofs (2004) find that health has a strong effect on work choices and that health slowly deteriorates when work becomes more strenuous using rich panel data on Dutch seniors' employment and health (with subjective and objective variables).
To address this endogeneity issue, we use a French pension reform, which created heterogeneity in work incentives among seniors, to investigate whether an increase in working life affects the several dimensions of health. The French pension system is a payas-you-go system and its equilibrium depends on the employee-retiree ratio. This balance is in jeopardy as baby boomers leave the labor market and life expectancy lengthens.
French governments have been implementing a set of reforms for more than 20 years.
In 1993, the French government gradually increased incentives for seniors to work in 2 One of the reason for this lack of consensus is the variety of definitions for health which do not coincide perfectly. An indicator of health at the country level is life expectancy and being in good health is defined as having a weak propensity to die. It is the most objective indicator but not totally sufficient since it allows no precise variation and does not presume good health (as an illustration, firemen who have a high propensity to die compared to the rest of the population still cannot be considered as in bad health). The notion of "healthy life years" developed by the European Union shows that good health cannot be resumed as a long life. It is defined by the number of disability-free years, which gives a negative and functional definition of health. Another dimension of health is given by the World Health Organization (WHO) which argues for a definition of health as "a state of complete physical, mental and social well-being, and not merely the absence of disease or infirmity".
3 See Blanchet and Debrand (2008) , Kalwij and Vermeulen (2008) , and Pagan (2011) on part-time work in the case of disability.
the private sector. 4 Our identification strategy is based on the 1993 reform which was exogeneously introduced. For each generation, the government increased incentives via two main tools: the contribution period required to entitle a full pension and the number of reference earning years taken to calculate pensions. This reform is a good example of natural experiment since it was implemented independently of individuals characteristics, the increase in working incentives depended only of their birth year. 5 We study the impact of the 1993 reform on workers' health using a difference-in-differences analysis.
Our method consists in comparing individuals with different incentives to work. We take public sector employees as a control group since the reform did not concern them. We find a negative effect of the 1993 reform on perceived and physical health, which is driven by less educated seniors.
We contribute to the literature in several ways. First, we develop an identification strategy which is different from those previously employed in the literature. We consider the effect of a French pension reform on health, whereas previous studies use eligibility ages for pension benefits as instrumental variables for retirement across states or country (Coe and Lindeboom, 2008; Coe and Zamarro, 2011; Mazzonna and Peracchi, 2012, 2017; Rohwedder and Willis, 2010) . This ensures that our results cannot be biased by countryspecific or state-specific effect. Second, we measure the effect of a pension reform (which aims at delaying retirement), whereas most studies measure the impact of early retirement on health. These two effects are not necessary symmetric: for instance, an increase in working time could have no effect on health, whereas retirement could have a positive or a negative impact. In the same way, some studies measured the effect of reduction of working time on health-related behaviors (Berniell and Bietenbeck, 2017) , however reduction of working time could have an asymmetrical effect on health compared to an increase in working time (elasticities may be different depending on the sign of the variation). As this reform made the index-linking of pensions to inflation official, all in all, pensions fell a total of 8% between 1994 and 2003 (Bridenne and Brossard, 2008 . Consequently it may be difficult to determine the potential mechanisms which explain the negative effect of the 1993 reform on health.
The paper is structured as follows: Section 2 presents the institutional framework and 4 Unexpectedly, the OECD statistics do not show an increase in average age of retirement in France after 1993. On the contrary, they show a slight decrease up to 2005: http://www.oecd.org/els/emp/average-effective-age-of-retirement.htm. However, a study based on the EU labor Force Survey microdata and a difference-in-differences approach, Aliaj et al. (2016) estimate for France a significant increase of the 50-64 year-old employment rates, specifically after 2001. 5 The main purpose of the government was to reduce the deficit of the Health System and did not expect the potential collateral effects of this reform on health. In France, the consequences of hardness of work was taken into account much later.
the 1993 French pension reform. Section 3 presents the data and some descriptive statistics. Section 4 presents the empirical strategy and Section 5 the difference-in-differences results.
2 Institutional framework 2.1 Pension schemes in the private sector before the reform There are various pension schemes in France. Private sector workers pay into a general mandatory pay-as-you-go pension scheme. Pension amounts depend on the time workers contribute to this system hence the length of working life in the private sector and their best-earning years. Before 1993, workers had to contribute for 37.5 years to be entitled to a full pension and the amount paid was proportional to the average wages of the best-earning years. This amount was calculated as follows:
where P denotes the pension level, d the number of contribution quarters, w r the reference wage and τ is computed as follows:
where δ is the minimization coefficient, equal to 1.25% per quarter of missing contributions (5% per year), and a is the age on drawing the pension (i.e. retirement age). Pension amounts are dictated by contributions not made before age 65 or before reaching 150 contribution quarters. 6 If a worker retires at 65 or contributes to the general system for more than 37.5 years, there is no pension reduction. In this case, the replacement rate (that is P wr ) is 50%. 7
Pension schemes in the public sector
Individuals who worked in the public sector are subject to the same legal retirement age as private sector workers, i.e. 60 years up to the 1951 generation (before the 2010 reform).
6 For instance, if the pension drawing age is 61 and the number contribution quarters is 140, then 4 × (65 − 61) = 16 and 150 − 140 = 10. The individual would have to contribute 10 more quarters to reach 150 contribution quarters and 16 more quarters before reaching 65 years old. The pension is computed taking the smallest difference (10) (see (Bozio, 2011)) . 7 The individual in the previous example has an underestimated pension which corresponds to 1.25% per quarter, i.e. 12.5%, τ is then 0.5−0.0125×10 = 0.375 = 37, 5% for an individual aged 61 who contributes 140 quarters. This individual's replacement rate is then: P/ωr = τ × min(1, d 150 ) = 0.375 × 140/150 = 0.35.
Retirement in the civil service generally takes place at the normal age (legal age) and
thereafter (up to 65). However, the average wages of the last 6 months is taken into account to calculate the pension amount (compared to 10 years in the private sector), the replacement rate is 75% of the last 6 months' wages before retirement, which is more than in the private sector (50% rate). The 1944 generation is the first one affected by the 2003 reform in the public sector, which is why we take into account generations 1928 to 1943 in our analysis. The government gradually increased the number of quarters required to get a full pension with the aim of converging the public and private sectors. Individuals born prior to or in 1943 have to contribute 150 quarters to obtain a full pension in the public sector. 8
The 1993 pension reform
In 1993, the government led by Prime Minister E. Balladur chose to reform the general pension system. This reform did not concern public sector employees 9 . We describe the implementation of the 1993 reform in Table 1 . First, the number of years of contributions required for a full pension was gradually raised from 37.5 to 40 years, cohort by cohort, starting with the 1934 generation. As shown by Table 1 , the number of contribution quarters required for a full pension increased by one quarter per year: 150 for the 1933 generation (in 1993) and 151 for the 1934 generation (in 1994) and so on, through to 160 for the 1943 generation (in 2003). Second, the reform reduced the reference wage by gradually raising the number of years required for its calculation with each generation from 10 to 20 years for individuals born in 1943. Third, the reference wage was indexed on prices (but this last measure does not vary by cohort). Equation (2) then becomes:
where D , the needed quarters required for a full pension, goes from 150 to 160 according to the generation. Figure 1 shows the effect of the reform as regards incentives to work comparing two seniors who had contributed 140 quarters at age 60: the first one is concerned by the 8 More precisely, the 2003 reform extended the 1993 reform to include civil servants, implementing a convergence between the 150 contributed quarters for the 1943 generation to 160 for the 1948 generation (the number of contributed quarters has increased by two quarters per birth year). The 2003 reform has increased the number of contributed quarters to reach 163 quarters for the 1951 generation (for the two sectors). The 2003 reform introduced, on the one hand, an increase of the contribution period required to get a full pension and has led to an increase in the proportion of retirement after 60 years. On the other hand, the long career mechanism, from the same reform, has led to an increase in the proportion of early retirements before age 60 (Soulat et al., 2014) . Thus, there are two contradicting effects on retirement age following the 2003 reform.
9 See the act of 22 July 1993. 1982 system (he was born before 1934) and the second by the 1993 reform. The first one has to contribute ten supplementary quarters (2.5 years) to be entitled to a full pension and if he retires at age 62 his replacement rate is reduced by 2.5 percentage points (α × δ = 2 × 1.25 = 2.5). The second senior, affected by the reform has to contribute 20 supplementary quarters for a full pension and if he retires at age 62, his replacement rate is reduced by 15 percentage points (α × δ = 12 × 1.25 = 15).
This reform thus raised the incentive to work longer before the age of 65 and reduced the pension level, which, in turn, reduced the replacement rate. 10 It was implemented gradually, as shown in Table 1 , which allows for a detailed evaluation of this reform.
Bozio (2011) Health measures Beyond the medical dimension, Sen (2002) considers health as essential to thrive. Three dimensions are generally highlighted (Blanchet et al., 2007) :
the medical dimension which considers health as a physiological or psychical norm; the functional dimension which defines health as a capacity to blossom in a social environment and a subjective measure which focuses on the perception of the individual on their health state. We define health using the functional dimension. The Baromètre Santé data contain highly specific questions on mental health, social life and capacity for daily tasks (physical health), used to build the Duke Health indicators, based on self-reported, yet accurate information on the state of respondents' health. The Duke Health Profiles used as health measures, are built on a 17-item generic questionnaire-based on self-report items. 13 Our definition of health is thus multidimensional: it includes perceived health, self-perception of mental, physical health and social life. We focus on four positive measures of health (physical, mental, perceived health and social life). Table 2 shows how each score is built (we focus on 16 self-reported items). People have three possible choices which are coded as 0,1 or 2. Answers are reported with respect to their increased quality in terms of health. Duke Health Profiles equals 100 if the individual is in very good health, and 0 if the individual is in bad health (for health measures). For instance, the score of physical health is calculated by multiplying by 10 the sum of the points obtained at each question relative to physical health (questions 8,9,10,11 and 12) , the score equals 100 if individual is in very good health (2 + 2 + 2 + 2 + 2) × 10. The score of perceived health equals 100 if the individuals replies "yes exactly" to the affirmation "I am basically a healthy person".
We also have information on age, gender, years of education, household size, children or not, marital status, household income (by brackets), education and regional areas.
Empirical Strategy
Difference-in-Differences approach We examine the shift in health scores (i.e. Duke Health Profiles) to identify the 1993 reform effect on individual health in comparing the difference in health between the private and public sectors since the latter was not affected 2003, there was a creation of the possibility to retire for people who had started to work early (between 14 and 17 years old). They can retire between 56 and 59 years old. Our baseline sample is not affected by this reform, in addition 92% of our sample is retired. 13 The Duke Health Profiles are built by Duke University researchers and are validated by the French Health Ministry in its research program Programme Hospitalier de Recherche Clinique du Ministère de la Santé. The Duke health profiles measures health following the three major WHO (World Health Organization) dimensions: physical, mental and social wellbeing. In addition, it provides an overall general health measure to englobe these three dimensions, a separate perceived health measure to indicate the individual assessment of health status, and a sub-scale for self-esteem. Dysfunction is indicated by separate measures for anxiety, depression, pain and disability (Parkerson et al., 1990) . Note : Answers are reported as 0,1 or 2 with respect to their increased quality in terms of health (some questions are formulated negatively, the coding takes into account this inversion. Duke Health Profiles equals 100 if the individual is in very good health, and 0 if the individual is in bad health. For instance, the score of physical health is calculated by multiplying by 10 the sum of the point obtained at each question relative to physical health (questions 8,9,10,11 and 12) , the score equals 100 if the individual is in very good health ((2 + 2 + 2 + 2 + 2) × 10). In the same way, the score of perceived health is calculated by multiplying by 50 the point obtained at question 3, the score equals 100 if the individual answers yes exactly to the affirmation "I am in good health" (2 × 50).
by the reform. This approach is a difference-in-differences method based on birth cohorts instead of time spans since the reform impact depends on the year of birth.
We identify a causal effect of the pension reform under the following assumption:
without the reform, differences between generations treated and untreated individuals would have been the same in the public and private sectors. Thus, we assume that seniors, in a given sector, have not experienced other shocks that could affect their health.
Private and public sectors in France are structurally different but there are very few reasons why seniors health between sectors would be different according to the birth cohort. One difference between these sectors is about pre-retirement which only concerns the private sector 14 , however, pre-retirement rules have changed a lot before the 1990's, but not for generations retiring after 1998 and for generations who are concerned by the 1993 reform.
We assume that people did not migrate from private to public sectors (due to the reform), thus it follows that there is no selection bias. Seeing as there is no valid reason for seniors at near-retirement age to change pension system, we can rule out this possibility.
According to the 2005 French Labor Force Survey (Enquête Emploi), only very few people moved from the private to the public sector before retirement.
The treatment is heterogeneous between cohorts in the private sector. We estimate:
where Y i is the health status of an individual i (Duke health scores described in Table   2 ), T i is a dummy variable taking value 1 if individual is treated (i.e., born in 1934 and afterwards) and value 0 if non-treated (i.e., born before 1934). P i is a dummy variable taking value 1 if individual is/was in the private sector and value 0 if individual is/was in the public sector. X i is a set of controls (including age, age 2 , gender, years of education, household size, children or not, marital status, income, education and regional area).
Finally, u i denotes the error term.
The estimator β 3 identifies a causal effect of the pension reform under the following assumption: without the reform, differences between the generations studied would have been the same in the public and private sectors. We conduct placebo tests i) on older individuals who are not impacted by the reform, ii) on younger individuals who are impacted by the reform in the same way. As descriptive statistics, we compare means of health in each sector, for treated individuals (born in 1934 and after, who are affected by the reform in the private sector) and untreated individuals (born before 1934, who are not affected) in the main sample (people born between 1928 and 1943). If we compare these two groups directly, treated individuals are in better health since they are younger, the health status is negatively associated with age ( Figure 2) . We have to find a strategy to approximate the health difference (between treated and untreated) which we would have been observed without the reform. As the 1993 reform concerns the private sector only, we use a difference-in-differences method to 15 There is no distinction between age and cohort effects, due to the cross-sectional nature of the data, we assume that the cohort/age effect on health would have be the same between the private and the public sector in the absence of reform.
16 Figure A1 shows the proportion of high-educated people in each sector per birth year, the composition is the same across cohorts. The public sector is higher educated, but the difference is stable across cohorts. To check the presence of composition effects, Table A2 presents the jobs composition in the public sector by group; i.e. untreated (generations 1928-1933) and treated individuals (generations 1934-1943) . The proportion in each category is stable between treated and untreated individuals. The difference in means is not significantly different by group. measure the effect of the reform on health using the public sector as a control group.
The average perceived health score is 63.73 for individuals born between 1928 and 1943 ( (Table 3) .
Main results
We implement a difference-in-differences strategy in which the public sector is used as a control group. Estimates of Equation 4 are presented in Table 4 . 18 Each line presents the coefficient (resp. standard error and number of observations used in the model) associated with the interaction term T i × P i for a different health outcome (where T i is the treatment dummy). Our results show a negative effect of the 1993 reform, the health score of perceived health decreases by approximately 7 points for people in the private sector affected by the reform in the whole sample (Panel A). It corresponds to a decrease by approximately 10 % of the score of perceived health (see Table 3 ). However other health indicators are not significant at standard level. Thus, we find that the 1993 pension reform was detrimental to perceived health.
This impact probably differs with the type of work. In particular, work may be more strenuous for unskilled workers. We approximate the skill levels of their work through their education. We divide the population into two groups: high school graduates and non-graduates (i.e. have not obtained the French school-leaving certificate, baccalauréat).
The results of our estimations are shown in Table 4 , Panel B gathers less-educated people, Panel C gathers highly-educated people. We rerun the same analysis with clustered standard errors that take into account the potential correlation within the same cohort cell, results are more significant (see Table A6 in Appendix). 19 We notice that high school graduates are a minority in France for the generations studied, accounting for just 30% of the baseline sample (i.e. generation 1928 to 1943). Table 3 ), this coefficient is significant at 10% (without control), at 15% (with controls), however the 18 The detail for the all regression is presented in Table A3 in Appendix. 19 We rerun a sensitivity analysis without including income as control (because of a potential endogeneity issue). Our results are virtually unchanged. intensity of the coefficient is identical meaning that we may have a power problem in the second estimation (with controls).
This is consistent with the
The parameters reported in Table 4 for social life scores are all non-significant, however, they are positive for Panel A (all sample) and Panel C (highly educated people). The same is observed in Tables in Appendix. These results seem to be driven by high-educated individuals. Thus, it cannot be excluded that staying at work for longer periods (delaying retirement) affects individuals' social life in a favorable way. This result is interesting and could be put in relation with the results obtained in several studies, which found a positive effect of delaying retirement on cognitive functioning (Bingley and Martinello, 2013; Bonsang et al., 2012; Mazzonna and Peracchi, 2012; Rohwedder and Willis, 2010) . 20 Behaghel et al. (2016) illustrate the observed evolution of pathway probabilities of retirement. It appears that after the 1993 reform, unemployment and early retirement pathway increased dramatically, as well as disability among women and low-skilled workers. This could constitute mechanisms to explain the impact of the 1993 reform on health. Unfortunately, we do not have enough information on careers to know the pathway probabilities in our database.
Potential mechanisms
The 1993 reform could have an impact on health through two different ways. Firstly, there may be an income effect. De Grip et al. (2009) show that an unexpected decrease in replacement rates in Dutch pension system implies an increase in depression among seniors. The reform may reduce income and diminish purchasing power, as a consequence health consumption may, in turn, decrease. This decrease could have a negative impact on health. 21 Bridenne and Brossard (2008) show an 8% decrease of pensions between 1994 and 2003 (i.e. for generations 1934 to 1943) . Unfortunately, we have information on income brackets only, this is not enough precise to test this hypothesis. Secondly, there may be an activity effect, i.e. an increase in working life has repercussions on health. Bozio (2011) showed that the reform increased retirement age. We are not able to distinguish between these two effects, the effect on health could be a combination of these two effects.
One might expect that public-sector employees are quite different from private-sector employees. They might be different in terms of health or age profiles violating the main identification assumption. For instance, this could occur if the health of people in the private sector starts to decline earlier than those of the public-sector. In order to check this hypothesis, we consider the health differential between sectors between cohorts who have homogeneous retirement constraints. We rerun our regressions (cf. Equation 4) for people who are unaffected by the 1993 reform (people born between 1928 and 1933, cf. Snyder and Evans (2006) exploit an exogenous change in the US Social Security system which offered to adjacent cohorts very different levels of pension benefits. They show that the higher-income group has a statistically significantly higher mortality rate, contradicting the literature results.
22 For many cohorts in the study the observation period (2005) is far away from the potential treatment (reform) and selective mortality might be an issue especially for the older cohorts. For instance, people born in 1930 were 75 years old in 2005. So even assuming the identification assumption holds, the effect of retirement might be bias by selective mortality. Public sector workers may live slightly longer than private sector workers. We are unable to correct for this bias, however we may overestimate our results since people in the private sector may be more resistant. As a robustness check, we consider health differential between sectors between cohorts who have homogeneous retirement constraints for older cohort unaffected by the 1993 reform (people born between 1928 and 1933, cf. Table 5 ). We find no significant effect. cf. Table 1) ; ii) we rerun our regressions (cf. Equation 4) for people who are affected in the same way by the reform (people born between 1960 and 1975) . We conduct placebo tests on older individuals ii) on younger individuals. There should be no β 3 effect.
We estimate Equation 4 for people born between 1928 and 1933, who are not affected by the reform, considering the generation 1931 as the first generation affected by an hypothetical reform, i.e. T i is a dummy variable taking value 1 if an individual is treated (born in 1931, 1932 and 1933) and value 0 if non-treated (born before 1931). P i is a dummy variable taking value 1 if the individual is in the private sector and 0 if the individual is in the public sector. Table 5 shows that, at a given age, the difference between younger generations and older generations is the same in the private and public sector (if the threshold is the 1931 generation). This confirms that the health differential between the cohorts between the two sectors is due to policy differentials. Table 6 . Each line presents the coefficient (resp. standard errors and number of observations in the model) associated with the interaction T i × P i for a different health indicators. Our results show that, at a given age, the difference between younger generations and older generations is the same in the private and public sector (if the threshold is the 1970 generation). This confirms that the health differential between the cohorts between the two sectors is due to policy differentials.
Overall, these placebo tests provide evidence that the negative impact of health for generation born in 1934 and afterwards is explained by the 1993 reform, this effect is driven by the less educated individuals.
The reform design
The reform does not affect the treated cohorts uniformly. In other words, the retirement disincentive increases over time, simultaneously as the distance to the treatment decreases. 23 In 1997, Prime minister Alain Juppé attempted to implement a reform in the public sector, but had to beat a retreat due to a rash of strongly supported strikes all over the country. François Fillon, as Minister of Social Affairs, managed to push through a similar reform in the public sector in 2003 with gradual implementation starting to the generation 1944. In 2003, there was a creation of the possibility to retire for people who had started to work early (between 14 and 17 years old). We are sure that people born between 1960 and 1975 are affected in the same way by the 2003 reform. born 5 years before and after the 1934 threshold, a negative impact on perceived and physical health (-15 and -7 respectively), entirely driven by less-educated individuals (see Panel B, specification with controls). The coefficients are not significantly different compared to those of our baseline analysis. We rerun our regressions by considering a lower bandwidth around the 1934 generation(4 and 3 years). 24 However, our samples are smaller. We have larger standard errors, so our results are less precise. Nevertheless, the results tend to be the same. Table A5 show a negative effect on physical health 4 and
The common trend assumption
The main assumption of our estimation is that, given the control variables, the only thing that could explain health differentials between cohorts between sectors is due to retirement policies. 26 The identifying assumption is that the age/cohort profiles would have been the same, up to a constant shift, in the absence of the reform. We check this assumption on pre-reform cohorts (1931 to 1933) , not affected by the 1993 reform. Figure   3 shows the evolution of the average of Duke-Health Profiles for pre-reform cohorts for lesseducated individuals (see Figure 3a ) and highly-educated individuals (see Figure 3b ). 27
More precisely, the outcome (on the Y −axis) corresponds to the average of physical, mental, perceived health and social life, it gathers information contained in Table 2 . The evolution of this synthetic indicator is the same between these three pre-reform cohorts. 28 More precisely, Figures 4b and 4d corresponds to the health difference public-private sectors between each cohort (1934) (1935) (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) younger cohorts are more affected by the reform). However, the magnitude of the effect is not significantly different across cohorts. Perhaps this is owning to a lack of precision due to the number of observations, which is not large enough per cohort. This could be because the income effect prevails (see Section 5.2). Moreover, the distance to the treatment decrease over time, simultaneously as the retirement disincentive increases. The magnitude of the effect could decrease per cohort, since the first affected generation did not expect the reform. The first generation was impacted 11 years before the 2005 survey, whereas the 1943 generation was impacted 2 years before the 2005 survey. The effects on health could appear later, and more time is needed. Thus, there could be an effect "distance to the treatment" (which may compensate the effect "intensity of the treatment"). 26 Most papers test this assumption by studying other periods. 27 We divide the sample between less-educated (62%) and highly-educated (38%), results are virtually the same when we divide the sample as previously (respectively 68 and 32%).
28 Figures A2a and A2b show the difference-in-differences estimation for cohorts impacted by the reform taking generation 1933 as control group. 29 We focus on outcomes which are significant in Table A4 and A5. Perceived health 1 9 3 4 1 9 3 5 1 9 3 6 1 9 3 7 1 9 3 8 1 9 3 9 1 9 4 0 1 9 4 1 1 9 4 2 1 9 4 3 Birth years
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Note: Figure 4a and 4c present the common trend between generations 1932 and 1933, not affected by the reform (without control). In Figure 4b Figure A3b in Appendix (common trend is presented in Figure A3a ).
As a conclusion, a difference-in-differences approach can provide a good estimate for retirement reform influences on health. We contribute to the literature in several ways.
We develop an identification strategy which is different in spirit from those previously employed in the literature. We consider the effect of a French pension reform on health,
whereas previous studies use eligibility ages for pension benefits as instrumental variables for retirement across states or country. This ensures that our results cannot be biased by country-specific or state-specific effect.
Health measures in this paper are subjective, meaning that they may suffer from a self-reported bias. Nevertheless, clinical validity of the Duke Health Profiles was checked by Parkerson et al. (1990) , testing the correlation and coherence between the Profiles and clinical problems. 30 Basically, we used Duke Health Profiles for two reasons. First, they
give a global view of individual's health taking into account mental, physical, perceived health and social well-being. Secondly, they are medically validated (Parkerson et al., 1990) .
We find that individuals who was impacted by the 1993 reform consider themselves less healthy. Less educated individuals seem to be strongly affected by the 1993 reform especially in terms of physical health. Conversely, highly educated individuals are virtually unaffected. This may be due to the fact that with greater incentives to work, people stay on the labor market despite being tired, which decreases the average health of workers.
In the latter case, the difference between the effective and the desired amount of work is detrimental to health (Bassanini and Caroli, 2015) . The 1993 reform could have an impact on health through two different channels : i) there may be an income effect (i.e.
an income decrease has repercussions on health); ii) there may be an activity effect (i.e. an increase in working life has repercussions on health). Our data do not allow us to go beyond mere speculations on this matter. Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1. Additional controls are income, education and regions of residence. Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1. All regressions include treated (T i ) and private sector (P i ). Controls are age, age 2 , income, gender, children or not, education, size of the household and marital status and regions of residence. Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1. All regressions include treated (T i ) and private sector (P i ). Controls are age, age 2 , income, gender, children or not, education, size of the household and marital status and regions of residence. Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1. All regressions include treated (T i ) and private sector (P i ). Controls are age, age 2 , income, gender, children or not, education, size of the household and marital status and regions of residence. With clustered standard errors that take into account the potential correlation within the same treatment cohort cell.
